Intron 1 sequences are required for pancreatic expression of the human proglucagon gene.
The mammalian proglucagon gene is expressed in pancreatic islet A-cells, intestinal L-cells, and select neurons of the brain, where posttranslational processing results in the liberation of a unique profile of peptides. Despite the importance of proglucagon-derived peptides in human biology, little is known about the regulation of the human gene, as the rat gene has been the preferred model for understanding the regulation of proglucagon gene expression. Previously, we have shown that although the immediate promoter region of the rat proglucagon gene is sufficient for expression in pancreatic islet cells, the homologous human proglucagon promoter sequences are not sufficient. We have now used a comparative genomic approach to identify noncoding sequences near the human proglucagon gene that are conserved among mammals, and thus potentially are regulatory sequences. Our alignments identified three evolutionarily conserved noncoding regions (ECR), one is the immediate promoter region (ECR1), the second is about 5 kb 5' to the mRNA start site (ECR2), and the third is near the 3' end of the first intron (ECR3). Our in vitro transient transfection assays with reporter gene constructs that include the human ECR3 support expression in rodent islet cell lines. Complementary studies with transgenic mice possessing a reporter gene regulated by a human proglucagon gene promoter-intron 1 (including ECR3) sequences express the reporter gene in the pancreas, as well as the intestine and selected neurons. These studies suggest that conserved sequences within intron 1 of the human proglucagon gene are important for expression in the pancreas.